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(57) A aleolrenio mdAormaanBllcctoviea isdiscloaadNvaiBan undertying cgndviiilor (2)T«m«idIn a predstenninod 
panem on a fturUce d an undorlying Insulator (1 ) end mado ol ai least on« member sehicted 1 ram the group conslsiing 
« Ti. Ta. Mo. Nb wK^ Wand ttMlratloy. a main condudar (3) mad* pi Cu termad in a preddte/rr^insd pattum on the 
vmmmieopOt&or (2). a first coaling conductor (4) made of of laaai one mambar aabctad t/om *« group conafstitw 
a TI. T*. MO. Nband Nl a/KiiheiraUo)r, ana a seeorMH ooaiVig conductor (5) made of ai laasi one metrtwr Mteeiad trom 

(3) n»dB Qt Cu faemg Ihe surrourtding irwuJator (6). 
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Dncrlplldfi 

Tha pr«$«r\( irwention r«Iataa io alecironic deKic«s having « layered eanclueior wiring uairtg Cu a» e main condudor 
and to rnagnsile devices h4Vhs a coil (orrned of 91JCA a layared eonduetgr wiring. 
s RecentV. Ihere hsa ^an a rapid progress in ligtn-vinlam itwilaurlzatlon ol various electronic appar8tu«a«. Then 

TZ^ % devieee conEtiiutins ihe etedronic apparBtwses lo be fimalter. thinner, and lightBr Viar» 

*w*betera. TO Brtljly ihe demands, a euMace rDounting device(SM)) is now wideV srrployod. Furlhermore. to intesrais 
"f"*^' '.'"J**' conducted on a muHi^hip module (MCM) comprising e mufll-layer wlfing 

subetrate and a plurality ol bare chip* mounted on the flubatrele. » a 

in«l".,ll!?r«- *^'!r.? " •"^"''s*^ «h« «h« n»War«:e of the vnring and the dielectric conalam tit the 

^suwinginateriataroundtfte wiring should be tow in order to reduce a signal tninemtteiort delay. TosatieVthie require, 
mem, gu 18 used as a wirhg conductor materia* end SOj,, polyknide. or the uke is used ea a aurr<Mncftig aisulaina 
«r«« I"*'"'* " '""^ contacting Ou dIrectV v«lth the inaulathg maleiial. Cu will be dHfiJsed into SiO, of 
« mS diSr^^o^Jf-r*.'!! PaVWrWe. Conaequemly. tr.e dierecinc conatani a, ihe ineulafine 
!llTf. f ^'''^t ^ '"rtharthe winng realslance hciBaeee. h aeme ca««. GeneraiV. in the prior art, a muHHaye, 
Zdll M'/^! °" "''^"^ vvl^e'e SiO, i$ 

1. u«H I- iiT. I* 'l^J!^'''^''.^." ™ »«upP«ssCu diBusion. On the other hand. Mhen polyimide 

11*^ , .u '"•".'^'^ C«i « coated wlh Nr« Ti to suppiees Ihe reaction beh«/een Cu and the pracirraer 

aoMiion of Ihe polyimide. 

" Cu iST; ^ilIT* ^ «>< « mar»ut8rturing pRxeet of a eonventional muli^layBr wiring atibatmte using 

Cuai the main condueloranji polyimide as an ineulating materia). 

l^r.*!!!' °" eubstrale made ol. tor example, alumina, a Ti film and e Cu film are aactuenlially loimed 

oy a vacuum depcsldon method or the like. TDe TI fltai used herein Is approxbtiaiely 0. i In Ihieknese ano is used 
aa an undonymg conductor exhibiting good adhaelvenaae tetha substrate. TheCu Tibn usedherein is appr«(imately 
Tit^Jl • "'''"'^ * conductor for a plalino electrode which wiP be part of the main conductor 

* ^ "'^ «^ above-Obtained airvctwra and Is patterned by 

pnolollthography, thereby (onnirtg openlrtge at a portlofl in itihich wirhg is formed. 

V '» «n«»d to giiQw by electroplating 5rt the opening portion of lha reaial to a 

^S^^mT '* ^ " ««»»8 lor suppressing ine reaction between Ihe Cu Diam 

ff^ a PoVmida praou«or. a Ti film is tormed by tie vacuum tfeposlNon method or ihe like so as to cover 

" SnlTn"' ^ '^^9 * ^^"^ conductor (fVCtinn pritaeiM in a space portion e patlamedby photolilhographv. 

TTjeraetisf. u»«,g the resist thus panemed as a tntgtH TI and Cu are alternately etched by an enchant for ramoVirM 
lerriTSlS'JSd iir**''' hydiofluort ecid, and by an etchant lor .^moving Cu eonlelning 

W) A polyimida film servlno ae ah insulalor is fomtad gvarfte entire surtace and contact hoiea ere made (herein. 
Sri^rfl^Tim^K*^ **®^/*^ '^""^ « mulli-layer wiring. Finally, pad holes are 

V^^^r!«^JV^^T'^*^ '^''"9 '^^ '»««''• """^ f*-*^' than lha ^d 

ponnn are rsmpved. thereby forming the pad can4^6ier. 

However, the arcremenlloped prior an has the toflOwing pqOilems: 

P« wampte, wnsACu is etched, 

Stte riSSn ""T'''* *^ ""'""y *• * WOrt^ang of T. occur, s, shown in FIG. 1 .- 

ci o^^r^^^LT *" ^ *^ be easily incorpoiBted when a pracuraor 

(2) Fabricatlcm s(«ps are comphcaieo since paiteminghiw to be peiformed after me pad portion » hdependenUy 
coated wilh a metal such aaNi or Au. » maopBnaenny 
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thin Slll^I^trifr*^"*'''™^*' " ^ '» inductor or tranfifamuir. and a 

Tl^^^J^!!^ Jnth.,ca»e «|,o. Cu h«/iaB- hiQhcwiductivily » moetfy us^d to r»«iuc« col rwblance. Hi«h«na 
ta^^^I^K V"'^ " ^ ^ betwean coil and o( tho upper portJon of tho «rt 

anmsiilator. due tapoor th«S«, rS^L^LtLTr^T^I^f^^ irmvitaOfif «u«.d. When . resitt « U9«da« 
^"'^^ '"^^ *P«''*«^- «^'«'ng 

with a oroMTelLnK^J^Tl . 'T'*^""^^ 

^!nfl tSweToSLro^fl^ F«the««,m. sinc^e pR»es« cort increase accom^ 

« andr-tSJI^Slfoftlf/Jll''? •'^"'K'clor wiring erKtosod wih an underiying insublor 

a surf JT^JTrlr^I tha conductor winr^ having «, undariying conductor formed in a pr«l.tormbad patiam on 
ar^ IT ! mlJ^ ""J* '^'"^ mada C at (..rt on. «oloctad tt^ th. group conabtiho of TlTiilVto C, 
Z^l rZtT^lT^t «"«*»'Vlng conductor in a^aSten^^adSanem^ fi™ StSJ 

^ -.a..aca,«:Xrrr^^^ 

FIQ. t to a c»a»-a«cfiof«l view «%owing □ con»«,tionai byv9d Conductor wiring; 
Fia2teac«,5^,ecripnelviawshowin8an«ap,p|„,m«tayaradcon^ 

naS. 3A loaC ar* wo*ft^wlfanal Viaw» «howlflBthelBy./«Jccndgctor wirlhfl accortlng td rhe pr«enl invention; 
M and 7B are a plan and ccss^ectlcnal vim Of Ae thin^ilm coil fabncaled in Exanipla 3 o( Iho present 
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na9. 8A and 89 Qflp a ptaniino orosE-seotlDfial y^m dt a piensr ciwke coll iMcaMtf ^. Exair^ 4 of me priae/u 

invontiofi: 

^ FlO. 9 IS A pirvpecthfC VtaWtif lh« pldfior :rin4tann9r rObrlcHed In ansinAf Eiamplo ol ir« pmsflnl invan'.bn. Qnd 

FIQ. 1 C l« B ptftpectKw vImv of ihln-ftlnrt fttapnalb hood /Bbriiarfad ki aUU ontf her Fafin^ dl tSo ar««Qn'. rvGrt- 
lion. 

lii concwc^or mtwv^ 9ccordlnQ 16 one «mhO(flfn«nt d lha prMAm irworilon is thorn: In FiC 2 A> inewn 

in m\M flguf*, an wr Uftcf«nylng innjiaioi i . <v> undftrfying oonMlor » proeeMtO In ft prvdatemttecf pmam ami Uib 
mam conduww a mads «f Cu aro formed. I' dttlr«di for mmpr* w sMtai laMca Jon by etdolrofifBtYin. a cordU:lor 
/air»r 3^ .w u pbHtrtg flf9CtrQ<to urn ba inhlalty w»ed lo umtorfyin^ ftmuior 1 . Usa of « jcti a layer 3a la opironol 
ana nul uuntoriiiiii. ir pfwwil, ii can bs lagwda^ » pwl of IhQ mwn ocriiiijeioi 3. nirice lty»r as and the m^m 
tM ^"IT^IiI""^* ^' ^ '^^'"S * aurrounr*^ tnauiator dl iha iivin conductor 3 fnada of Cu l» 

coatod wfm a itr^t coiUng conducior 4 w 0 lacond ooal«>0COncfueiof 5. "ma simourtdlftg ^tulafoi 6 rnsda o( patyfrnMa 
or siO| to piwKMtf on lha feyamd ^onduu^ mng IibvUq auch a airwtiu*» Furihafmo**. convsnl hnlaa «re f ormod in 
ttio WUfalor ^ And 0 boiidind wn 10 mado of Au of A| i» eomocuJ to tho ancond cooMq candtccor S, 

M d9»er»go Qbflvo. a» th» WKtof^ng oonduotor. hm ia nnadv ol 5t Imu om typa of mfiai ^oiumifromiit orgup 
V* ^ W ood their aKom Aft ft. flwtcotfing fionductor. uat I, m.da of ii l«.ai on, 

?^.T^^t ' con8i5iinB 01 71, Th. Mg. Nb, « W ind ilt^jr olioyr. aq iho aocond coaling eordtckir. 

U3# ^nnai^ otf « Imc! ona ryrpe ol mebil «o1eolfld fiDin Iho grovp owiBisrtAg or Au and at mm| mov Mcy. 

Tha ihickn^ga of Uio undonyiA^ cotxJb«tO« 2 ia preCanlOly 0.06 )un or rtKya, ♦•b ihick-wsc ^ Ricl m tocerd 

TTial m it IN) thIcKaasa of unc*iilying conductor £ la extfOifMiV t^^**- » «^aura m «l(^«sK>n viifll OQpijr .hm lo Simian 

«blflfied Wharj bonr^mQ VYirOc are cotwectad io pad porUona. Oia upp^frK*: (hicknaee of (h.a 
Wirvwg oonoinaor g. i^o flrit and 4»coro cofiitit9 sondutnora ^anadmayboterioa valua thinner man Thai Of main 
condUBUv 3 fMdo or Cu. The upparmcai tftlcKnasB. akhow^ variaa depmdlng on vsefie, la garertsiv W ^ or :e5a 

10 ^'^^J«lfmd tafing MGoonding » the preaenc invttraian, by eeleclmg an «ppiDpiiaia metol epecias from lha meial 
gro^i mamtoned above aa iho undsriying cDDduOor Ihe Vrel aiid caoond coaling c^v-rdudera 4 an<^ 5, no everfiB«ig 
H^J!?!*'"!!? 'H" '''^T ^ conductor wiring as ahowi in Flos. 3A lo X. slthough ttie condL^cior \«lrino la 

diieieni n atiape depending on a marutactunng pfooMi 

h i*ni ba appredatod Ihol fha aido odgoa at ^. 3. Jf p,oaof«y, 4 and 5 can be ca-plar*.- and rrmtuaky aifiaeenl 
Tonning on pn^ilca a e^igfe. pknar adgo on each aida d the device ar lha reepectrva and« ot ihoea layer., or (hoy can 
bopera^ieUuch thai -4 arena volda or gape In lha rfttfon Bfthote odQa^ end a aingk planar adc»u ,im|.arV termed 
on each eldo of iha dovlea (mmadlalaiy abo^^ the underVklg Inaulelor. 

iio "l^^^^ll^"^^ POVfiwi^ uaed ai an vrsvlalor belweon adjc^eanl conduLiiea or 

^ rnuIlWayeroondiidor, {hereby euppn^tteingCa dMiLaJor..'.%>o 8iO^ ando raMtian ol 

coai^n'?^?JI:!i^*!l?ri*i'^^ 

^^S^^^T. n /'^:^''"''^^''^'^^^^ • W«h«AigahiBhinH|ingiwifrt. :ha maiaiHeoi rarely wuaoa 
and the ooldUfltof wiring ysing C*. a. tfie main condMOlor wM «w.l^rwa0 In raliabikty. 

^ u»r- 1!. ? . '^^^ <»rtd«ci^ positioned In lha awar pcnMjrt or uia aaeonc sealing conoueuy (Al or/and am) U 
thl'^ri^ • coDiinq oonductor. vMeh If exposed by farming eortaci holae in iha mauUiloi ff on 
xnm WT^ig » ustd aa a pad partkjn. ard a boiicing MM tinoito ol Al or Au le dnaotly ivadoe-bondM or Oall-Dondad 
^^^n ^'^'^'"l"^ Accomngiy. a etep of dapoiitine a rnatat onio a pad poition 

™dll«il! i^*'!!!*'*'*''?*' '^'""fl eccoidhg lo tha praeanl invoni ion. t^e main (»>rfin!or mada oC Cl. the underiy rtg 
ThT^ ! ^ '^"^ fira^ooaling condubtor (nerarwlrc/. rurcrnxl lo -Mot^ 3") and 

rnVnlT^r^l^ ^T^IV ^•^•1"^''' «° •» C*) maybe Wod by tho vacuon, dc«iion. ap jQf ng 

iTtr^l ^^^^^ Ciifilfnniay be fonn«j«,tharnain conduo.or byaiaclroplatinOu.hgapravbu^ 

1^1^ S^o Vi*"^ fnanul^lurtngpmo.aaiMllbe.'nor. av^ecifioeiiy explained ^hraf.r/ne, to F.Q& 
4A 10 46, FIGS. 5A to 5E. and FlOS. 6 A lo «E. 
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SH'^iT'^^ 8«»oqpeNHr.«ing LneprotofwW2i esAmuK. and Moial A v» etched locamarwjincrtlchani 
(Ha. 46). Th«rM(l6r. Dwr the •nura suif«;e o/ lha flfrovft-Ottilnfld ^tftiewre, b flr»: cotifng ccmducf w 4 m«te of I4ital 
e and a «afiOnd ooallhg cofidbciar 5 modv Of Mafal C a» 6aqininli«ly rgrmad (FIG. 4C). AHar lhai. a photor bsbI 22 is 
tormad in a pfMiomKnao pattern 40 as to mor in« ^ oondiictar Ihs (tv D^olo^llnoc«lnv ff=iQ 4D) Than, ustng 
* J^*^^^'^^*"^ ^™9K Matato C andDpramt)nitioaraaetiarthan»>a«na)noondiidai K-vowootefindlogaShar 

1 uMd m in« atep or ?ig. 4a inDuid ba «hoadn ai^ • way ihai ii* 
ratabonahfk of atthmg i^toa fn iha «i9Kiini i »u•^ foVbwhg wdHion; 

.yJ!^^^' ^iw*^ !!°«^ 2 uit^d inlha eicp of PiO. 4E ahnildba eh^an m such way that fha rai»lanahl» d 

» iT^'^^r*^ an appropriara motal cpeciw »^dan ak^»nt. (<ia bi»B, ponl-iaf th« ymrQ m«y bo Icnnod 

u ahofwn ki Pia. 3A and oifaman^ not ba dwiBrated. 

dj^iJ r^^Jr.w!^'"'^^ ^^"^^^^ Wroprlalo plating «»lwtlon. Ih. main cgn- 

Tfl^^!^'!^^^^ a3j*n,mav^<FIQ. SB). 8ubaaquertJy. o»«)r ihomHi^.urtuccC thPD6ew-flbialri6datA.fllc.ra. 

lo^hf^ iSJT/n^ • 'i^^^t^T" ^ "^'"^ iVtoTomhoarBfiny in , pracx««orn^oo paikam eo afc .p p^t lh» mom 
^ !!: """"^ '^^ Photoraibt 24 « a nuuk. Matab C and B. 3u arNd Mw. A pras.nl m ma 
araa otfiar than ^ m&n GonciugtK- (na ara atchad logamar wfth «n pichanl(RG 5E> 

«hi^L*!!il!"-I''^ J^^*!* ^' ^ ^•^^^^ (WChanl uoed in l^a Kcp of FIG, » should bo ui auch n waif IM Ih., 

^ raiaitcviuii|> el «tehhg naoi In Oia aichwit lailsiy tfta WlOTrf/>fl CondiliofV 

aashownHa. 3BandwQmangwil.i»fb8gfna«ied. 
« 1 ArTIitLfh^i! B»? ahowan ararrplc ^ tHa rnanufadUfhoalapft iteino aladlfoplaOng. Pimt. «, nn ».«ii«tI«fl.ub4tB»a 

^J^Z^i^ ^ '"^ atx7«ambii*K» eifjqiiiirii 

andlhanibephOlOT»ewiten,.novi>j-.lho9amaaaniiai»wlnFK5.5B. y^^vrui, ng 

fiA\ ^JiS^!?^' ^ pnotDmoai Z5 ]. tonn«d in a pr gda^-m^cd patiarp 40 4^ lo ccvbi trie main canducKx tma (Ff G. 
Thi. ™!^! 23 a» « maah, cu and Mat«l a dra aiched lagemer with an atchanl fRO. 6B). 

M.S^/. « r*?* conductor 4nBdaol Mate! B and a ^acond cosiino conductor 5 m^j.la 

^ P'°'^"^«*;»«niBjrt.,,r than t^a main conducts 5E1 

e^SSS^^U^!^ ? Ih aiKh a iwy lhal Iha r.l,ti^,hlp «f oich>^ rata, m ma 

a^ »h^a!^*i!^'S^^ir^ ail flDO/opriate metal apaeidaand*! ««rtaii^l, Oiafcwr oortionof fte wiring nay baTorm^l 

Tabte r a 322 fuZ^SiJ^r!;!. ^'"^^ IW^ m mwa T. Ym raspaci to a given atcham 4tK^/n m 

1.^^^, f ^ iHiWw^ptiiia toatchlis » indlaladaa H'. Undw pn^doiormnad etching eondkiond Iha 
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»nin«d,v«M>npo»»rhan9irt(h«lowB»wrt;«na»irtBiOThFia.3A. 

«« •» a polyinld« pneuiwr n «p»i-eauM otilo the •nice miUm so at not m IneefMrai* 

roJl^r*"*""" ""^ '™'"*'^9 ""P* h nas. W »B BE. , tayvrad eonduear wiring i» mwuteciLred m 

29 a .Jl . *"'MC«>B and mt .^njllant alructura i« wuhBd in bum <,M|.r. SinM th« pW n eendyctar hM 

mtic«l .ftM^Ti V u P"-*"* iMduoMr An* a» mu« and MOib<9 „ psrimiwd wlir an «l<;hanl. ta.. a 

S^^ertl^^^" ; r ^ •»lihllyf.*»cadt»rtm.,w.r«.lapwadp«*in« 

« t1 • ^•"'i'*^*'"^ *• "ln> » -iOWSr «*9d »«y 1™, ,h. MM (^ThoricnTdfi^ 

^ ™" '^■"n* 0.4 jutvwfn. ana nio«itooic«n9 rata 1$ 0.1 jiftrfi* 

..cs^'tXr2i«!^!'J?! ' »^'««^ « » ^9 ".lOxlW and , pfli-^ld. A, tft.. a« a 

™. !r''Tl!* 9"* «W W«/*9. Ii ailabOshMl taraxnypla. .,nd.ra «i..dAr 
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